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INTRODUCTION
The heat treatment operates by destroying 
a considerable number of microorganisms and 
by improving the shelf life of products, provided 
that the products do not contaminate after 
this step (Boles, 2010). Among the pathogen 
microorganisms which can cause the food poiso-
ning, a special attention is given to Listeria monocy-
togenes, due to its capacity to affect especially the 
persons with a deϐicient immunity system like 
children or pregnant women.
Data accumulated during the last three deca-
des clearly demonstrate that Listeria spp. is a well-
deϐined bacterium that possesses a number of 
features, distinguishing itself from the other Gram 
positive bacteria. It is not a coryneform bacterium 
as evidenced by a number of studies which eva-
lua ted the chemotaxonomic properties, and 
various rRNA and DNA sequencing characteristics. 
However, the exact phylogenetic position of this 
genus still remains controversial. Although it 
is generally agreed that its nearest neighbor is 
Brochothrix, its relationships with other members 
of the low G+ C percent DNA content Gram-
positive bacteria, especially with Lactobacillus, 
need further clariϐication (CE, 1999). 
According to the standard legislation, the 
Regulation EC 2073/2005 amended with the 
Regulation 1441/2007 stipulates that all food 
products ready for consumption, susceptible for 
Listeria monocytogenes development, other than 
those destined for newborns or special medical 
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Abstract
The possible occurrence of Listeria monocytogenes in meat products is of great concern not only for the food 
safety authorities but also for processors and consumers. Considering the speciϐic characteristics of the thermal 
processing, we can use these facts to validate the subsequent processes, regarding the recontamination of meat 
products with Listeria monocytogenes. The microbiology testing for the identiϐication of Listeria monocytogenes was 
conducted at a meat processing facility in Cluj County by a third-party lab certiϐied by the Romanian Accreditation 
Association-RENAR. The applied methodology complies with Regulation (EC) 2073/2005, and SR EN ISO 11290-
1:2000/A1-2005. The monitoring of the thermal processing was performed daily on each batch of the end product, 
but for the study only the sampled batches were considered. The samples were collected from the end-product 
storage before the food products came from the immediate control of the operator within the sector that produced 
it. For two years (2012-2013) none of the samples tested positive for Listeria monocytogenes. The absence of Listeria 
monocytogenes in the tested samples proves, on one hand, the innocuousness of the sampled food products, and on 
the other hand, the compliance with all the regulations concerning hygiene and the good practices that excluded a 
possible recontamination of the meat products along the production line from the thermal processing to the end-
product storage, prior to the delivery.
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diets, must be negative for this microorganism, if 
the samples are collected during the ϐinal storage 
and before they are marketed. 
Recent studies show that, on a European level, 
in the year 2012, the number of contaminated 
cases with Campylobacter is in a slight decrease, 
the ones with Salmonella are maintain at the same 
levels, but unfortunately the listeriosis cases are 
continually growing, reaching a number of 1642 
cases in 2012 (EFSA, 2014). On the other hand, 
from the available data of the RASFF (Rapid 
Alert System for Food and Feed), there are no 
products in Romania found positive for Listeria 
monocytogenes. 
If we take into consideration the speciϐic 
characteristics of the heat treatment and the 
microbiological examination of the end products, 
we can use these data to validate the processes 
that are developed afterwards, in what concerns 
the recontamination of the meat products with 
Listeria monocytogenes.
At the processing level, it is important to ensure 
that the processes are developed according to the 
plans and that they reach the purpose concerning 
the food safety. Thus, in regulation SR EN ISO 
22000:2005 there is a clause regarding the validation 
of the combinations of control measures which 
implies the taken into consideration the preliminary 
operational programs and the HACCP plan. 
MATERIALS AND METHODS
The study was performed on a number of 
meat products, such as ham, baloney, various kinds 
of sausages with particular physical-chemical 
characteristics (table 1). The samples were taken 
from a meat processing unit, found in Cluj county. 
The microbiological examination:
The microbiological exams for the isolation 
and conϐirmation of Listeria monocytogenes were 
performed in an authorized food safety laboratory 
that has RENAR approval for performing such 
analyses. The method applied in this study is 
the one stipulated in the Regulation (EC) no. 
1441/2007, respectively SR EN ISO 11290-
1:2000/A1-2005. Brieϐly, the protocol followed 
the enrichment steps in demi-Fraser broth (Oxoid, 
England), selective enrichment in Fraser broth 
(Oxoid, England), isolation on ALOA media and 
identiϐication on PALCAM agar. Green colour 
colonies surrounded by a black area on PALCAM 
agar plates were collected for further conϐirmation 
(API tests) along with the reference strain L. 
monoytogenes type 1 ATCC 19111. 
Heat treatment analysis: 
The data analysis regarding the heat treatment 
was made automatically by using a calibrated 
probe with the help of a specialized software 
HI 98840 (Hanna Instruments, Germany). The 
monitoring of the heat treatment was performed 
for each lot of end product studied, daily but in 
this study we took into consideration only the lots 
from were samples were taken. The heat treatment 
cells used by the processors have the possibility 
of permanent monitoring of the obtained values 
during the heat processing, and the informations 
are saved on an electronic device for data storage. 
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Sunca 400 130 78 10 3 30 +2….+5
“Oltenesti”Sausages 280 10 55 10 3 45 +10….+12
Traditional Sausages 180 30 57 10 2 45 +10….+12
Pork baloney 500 115 68 10 2 30 +2….+5
Pork sausage 180 32 56 10 3 45 +10….+12
Pork cremwurst 200 22 64 10 2 45 +2….+5
Chicken brest salami 400 40 65 10 3 30 +2….+5
Chicken brest baloney 500 115 70 10 2 30 +2….+5
“Rose” sausage 200 30 55 10 3 45 +10….+12
Smoked bacon - - 68 10 3 45 +2….+5
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Given the fact that this bacterium has a high 
virulence, the incidence in ready to eat meat 
products (RTE-MP) is considered an indicator 
of the poor hygiene practices and conditions 
in the processing unit. This is a great cause of 
concern not only for the regulatory agencies 
but also for the processors and consumers.  The 
parameters established in the products analyzed 
showed physical and chemical characteristics 
that support the growth of L. monocytogenes 
(pH: 5.4, U %: around 60, etc.). The majority of 
Listeria spp. identiϐied in earlier studies in RTE-
MP is represented by L. innocua and L. welshimeri. 
These species of Listeria are not pathogen for 
humans, meaning that listeriosis does not occur 
but spoilage can happen sooner if the products are 
contaminated. 
In other similar studies performed in other 
countries, Garrido et al. (2009) and Vitas et al. 
(2004) reported level of 8.5 and 10% incidence of 
L. monocytogenes in RTE-MP. Our ϐindings do not 
support the other studies which mean that all the 
hygiene practices in the unit studied are respected 
accordingly. We have investigated the occurrence 
not only in the case of L. monocytogenes but also 
for other possible Listeria spp., and ϐind only 
negative samples. Some studies made by Vitas et 
al. (2004) sustain that in RTE-MP the dominant 
specie of Listeria is L. innocua, other revealed that 
L. welshimeri is the most prevalent one (Garrido et 
al., 2009). We cannot support any of these ideas 
given the fact that we could not detect the presence 
of this bacteria in the RTE-MP investigated. It 
The values obtained during the heat treatment 
were registered with the help of a calibrated probe 
that had a precision of 0,1°C. The temperatures are 
registered automatically at 1 minute time interval. 
The statistical analyses of the values obtained 
were analyzed in Windows XP program, using the 
Origin 8.5 software and graphics. 
RESULTS AND DISCUSSIONS
In table 1 are presented some features of the 
studied products, which inϐluence the development 
way of the heat treatment, respectively the stability 
in time of the product. From ϐig. 1 it is revealed 
that the 130 mm in diameter of the ham leads to 
a duration of the heat treatment of approximately 
4 hours, while in a smaller diameter product (ex.: 
sausage – 22 mm) the heat treatment is reduced to 
approximately 1 hour. 
In all the cases the length of the heat treatment 
is of minimum 10 minutes, and the maintaining 
temperature of minimum 70°C.
The samples for the analysis of Listeria 
monocytogenes were taken from the storage of 
end products, before it leaves the control of the 
operator which has released it.  For each sample, 
5 representative lots, according to the lot size, 
were taken. In all 14 products taken into analysis, 
the samples proved to be negative for Listeria 
monocytogenes. In the same time, from the storage 
of end products, 6 sanitation tampons for Listeria 
monocytogenes were taken, also these proven to 
be negative.  










1 17 33 49 65 81 97 113 129 145 161 177 193 209 225 241 257
minute
°C





Fig. 1. The evolution of the temperature in time of some meat products
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seems that given the fact that RTE-MP is subjected 
to heat treatment during the processing, it is 
sufϐicient to kill L. monocytogenes possibly present 
in the raw materials. The occurrence of this 
bacterium is possible also by cross-contamination 
in the processing plant but our unit taken into 
study does not seem to have such problems.
The fact that our studied processing plant does 
not have positive sample is very insuring given the 
high number of possible contamination ways. It 
is a well-known fact that Listeria spp., including 
L. monocytogenes is widely distributed in nature 
and processing environments. The processing 
steps with the characteristic operations such as 
peeling, slicing, cutting, and packaging of heat 
treated meat have been reported to be critical 
control points of recontamination and transfer 
of Listeria monocytogenes. One of our objectives 
was also to quantify the contamination levels and 
estimate the actual threat for the consumer. Given 
the negative samples we can state that these heat 
processed products are safe for consumption, 
with the condition to strictly follow the hygiene 
practices and HACCP program. 
Kushwaha et al. (2009) have suggested several 
ways to minimize the possible occurrence of this 
bacteria in RTE meat processing environments; 
regulation on the incoming raw meat to avoid it 
entering the facility, having sanitizing foot baths, 
sanitation of drains and air ducts, reduced use of 
high pressure water hoses during shifts, designing 
of instruments with minimal crevices for bacterial 
protection, sloped surfaces to avoid stagnant water 
collection, prevention of personnel ϐlow from raw 
to post processing areas without appropriate 
sanitation and segregating drainage systems for 
raw and post processing areas (Snehal et al. 2014).
The speciϐic measures can be considered 
efϐicient only when the hygiene requirements 
and the permanent monitoring of the RTE-MP are 
strictly followed.
CONCLUSION
The lack of Listeria monocytogenes in the 
analyzed samples, reveal on one hand the good 
processing and high level of hygiene in the unit 
studied. The heat treatments performed on 
the ready to eat meat products have probably 
inactivated the possible Listeria spp. bacteria 
in the raw material. We can safely state that the 
products studied are safe for public consumption 
and the level of human contamination with Listeria 
monocytogenes through RTE-MP is low.  
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